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(54) LIGHTING SYSTEM AND PROJECTING APPARATUS USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify an entire device 
and uniformly illuminate the illuminating surface by 
guiding a light flux which is emitted from a light source 
having a light-emitting surface of a finite dimension in 
the light axis direction and reflected and collected with a 
reflector is guided onto an irradiating surface with a 
positive lens part through a negative lens part arranged 
before a light collecting position. 

SOLUTION: Light, emitted from a light source 5 in the 
vicinity of one focal point of an elliptical reflector 61 and 
advancing to the vicinity of the other focal point enters 
in a concave lens 4, and exits after a light collecting 
degree is decreased. Light fluxes, which are reflected at 
optional points 61a, 61b of the elliptical reflector 61 and 
scattered with the concave lens 4, are piled up on a light 
bulb 2 through a field lens 3 in the specified position, and 
illuminate the whole surface. By this one integrator, 
illumination with respect to the light bulb 2 and a 
projecting image through a projecting lens 11 are made 

uniform without uneven brightness. A light source image in a pupil 1 1a of the projecting lens 1 1, 
which is almost conjugate with an incident surface 4a of the concave lens 4 turns into one small 
doughnut shape, and the use of the projecting lens 1 1 having a small aperture may be used. 




LEGAL STATUS 

[Date of request for examination] 25.05.1998 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than abandonment 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 01.02.2000 
[Patent number] 
[Date of registration] 



http://wwwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAAGaGHbDA410321005P... 5/24/2005 



Searching PAJ 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Page 2 of 2 




Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go Jp/PAl/resultydetail/main/wAAAAGaGHbDA410321005P... 5/24/2005 



JP, 10-32 1005, A [CLAIMS] Page 1 of 1 

% * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lighting system characterized by having the negative lens section arranged to the front 
than the location which the flux of light from a reflector and this reflector which carries out 
reflective condensing of the flux of light from a light source means to have the luminescence side of 
limited magnitude in the direction of an optical axis condenses, and the positive lens section which 
carries out the light guide of the flux of light from this negative lens section on an irradiated plane. 
[Claim 2] The inside of the flux of light from a light source means to have the luminescence side of 
limited magnitude in the direction of an optical axis, The reflector reflected so that the center line of 
the flux of light injected from the core of this luminescence side may serve as the direction of an 
optical axis, and abbreviation parallel, The lighting system characterized by having the negative lens 
section arranged to the front than the location which the flux of light from a condenser lens and this 
condenser lens which condenses the flux of light from this reflector condenses, and the positive lens 
section which carries out the light guide of the flux of light from this negative lens section on an 
irradiated plane. 

[Claim 3] Claim 1 characterized by the flux of light which reflects from one point of the arbitration 
of the reflector of said reflector, and will be in an emission condition piling up on said irradiated 
plane through said negative lens section and the field lens section, or 2 lighting systems. 
[Claim 4] The core of said luminescence side is claims 1 and 2 or the lighting system of 3 
characterized by reaching on said irradiated plane or condensing to the near. 
[Claim 5] Projection equipment characterized by having projected the image based on the image 
display component prepared on said irradiated plane using the lighting system of four given in any 1 
term from claim 1 on a predetermined side by projection optics. 

[Claim 6] Said negative lens section and pupil location of said projection optics are projection 
equipment of claim 5 characterized by having abbreviation conjugation relation. 
[Claim 7] Claim 5 or 6 projection equipment which are characterized by carrying out the light guide 
of the flux of light which the image display component using liquid crystal is prepared in said 
irradiated plane, and was modulated by this image modulation element to the predetermined side by 
said projection optics. 



[Translation done.] 
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* NOTICES * 
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2 **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is suitable for the liquid crystal projector which carries out 
expansion projection of the image displayed on the display device (liquid crystal panel) using 
especially liquid crystal about the projection equipment which used a lighting system and it on a 
screen with a projection lens (projection optics). 
[0002] 

[Description of the Prior Art] An image is conventionally displayed using a liquid crystal panel, a 
liquid crystal panel is illuminated according to the flux of light from the light source, and the liquid 
crystal projector which carries out expansion projection of the image based on the transmitted light 
or the reflected light from a liquid crystal panel on a screen with a projection lens is proposed [ that it 
is various and ]. 

[0003] Drawing 5 is the important section schematic diagram of the optical system of the liquid 
crystal projector proposed by JP,7-181392,A. In this drawing, incidence is carried out to the 1st lens 
plate 301 and the 2nd lens plate 302 which carry out reflective condensing of the flux of light from 
the light source 101 with a reflecting mirror 102, and carry out an integrator operation. 
[0004] The 1st and 2nd lens plate 301,302 consists of the eye lens of the fly which arranged two or 
more microlenses two-dimensional, and forms two or more secondary light source images. 107 is a 
color-separation system. 108 is an parallel-ized lens, condenses each flux of light from the color- 
separation system 107, and is illuminating the liquid crystal panel 109 top prepared in the irradiated 
plane. 

[0005] 110 is an parallel-ized lens and is carrying out the light guide of the flux of light from a liquid 
crystal panel 109 to for example, the projection lens (un-illustrating). The image based on the flux of 
light in which light modulation was carried out by this from the liquid crystal panel 109 is projected 
on a predetermined side (screen). The illumination system of this drawing has adopted the Koehler 
illumination system of which the pupil of the projection lens 10 consists the outgoing radiation side 
of the 2nd lens plate 302 with conjugation relation. 

[0006] Such a 1st and 2nd lens plate 301,302 has the effectiveness of improving the brightness 
nonuniformity (brightness nonuniformity) and color nonuniformity of a liquid crystal panel of an 
irradiated plane, and is widely used in this latest kind of projector. 
[0007] 

[Problem(s) to be Solved by the Invention] In the liquid crystal projector shown in drawing 5 , the 
flux of light from a reflecting mirror 102 was condensed with the 1st lens plate 301, and the 2nd lens 
plate 302 is arranged in the optical path which condensed. While carrying out homogeneity lighting 
of the irradiated plane by this, size of the 2nd lens plate 302, size of the color-separation system 107, 
and size of a projection lens are made small. 

[0008] However, since two integrators were used in order to carry out homogeneity lighting of the 
irradiated plane, there was an inclination which the whole equipment complicates. 
[0009] This invention aims at offer of the lighting system which can illuminate an irradiated plane to 
homogeneity, and the projection equipment using it, attaining simplification of the whole equipment. 

[0010] 
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[Means for Solving the Problem] Lighting system of this invention (1-1), It is characterized by 
having the negative lens section arranged to the front than the location which the flux of light from a 
reflector and this reflector which carries out reflective condensing of the flux of light from a light 
source means to have the luminescence side of limited magnitude in the direction of an optical axis 
condenses, and the positive lens section which carries out the light guide of the flux of light from this 
negative lens section on an irradiated plane. 

[0011] (1-2) The inside of the flux of light from a light source means to have the luminescence side 
of limited magnitude in the direction of an optical axis, The reflector reflected so that the center line 
of the flux of light injected from the core of this luminescence side may serve as the direction of an 
optical axis, and abbreviation parallel, It is characterized by having the negative lens section 
arranged to the front than the location which the flux of light from a condenser lens and this 
condenser lens which condenses the flux of light from this reflector condenses, and the positive lens 
section which carries out the light guide of the flux of light from this negative lens section on an 
irradiated plane. 

[0012] especially -- configuration (1-1) Or (1-2) It sets (1-2-1). The flux of light which reflects from 
one point of the arbitration of the reflector of said reflector, and will be in an emission condition 
should pile up on said irradiated plane through said negative lens section and the field lens section. 
[0013] (1-2-2) the core of said luminescence side — said irradiated plane top — and ~ or condense to 
the near. It is characterized by **. 

[0014] Projection equipment of this invention (2-1), Configuration (1-1) Or configuration (1-2) It is 
characterized by having projected the image based on the image display component prepared on said 
irradiated plane using the lighting system on a predetermined side by projection optics. 
[0015] Especially (2-1-1), Said negative lens section and pupil location of said projection optics 
should serve as abbreviation conjugation relation. 

[0016] (2-1-2) The image display component using liquid crystal is prepared in said irradiated plane, 
and carry out the light guide of the flux of light modulated by this image modulation element to the 
predetermined side by said projection optics. It is characterized by **. 
[0017] 

[Embodiment of the Invention] Drawing 1 is the important section sectional view of the operation 
gestalt 1 of this invention. In this drawing, 5 is a lamp (light source), and the luminescence side 5a 
has spread in the magnitude of finite in the optical-axis LX direction, and is arranged to one focus of 
the ellipse mirror (ellipse reflector) 61, or its near. 4 is a concave lens (negative lens), is arranged to 
the focus of another side of the ellipse mirror 61, or its near, and is weakening whenever [ of the flux 
of light from a reflector 61 / condensing ] a little. 3 is a field lens and carries out the light guide of 
the flux of light from a concave lens 4 to the liquid crystal light valve component (light valve) as an 
image display component. 

[0018] 1 1 is a projection lens and has projected the flux of light which received light modulation 
with the light valve 2 on the predetermined side top (un-illustrating), for example, a screen etc. In 
addition, the location of a concave lens 4 and pupil location 1 la of the projection lens 1 1 have 
abbreviation conjugation relation through the field lens 3. 

[0019] The flux of light which carried out outgoing radiation from the lamp 5 arranged to one focus 
of the ellipse reflector 61 or its near in this operation gestalt progresses so that it may condense to the 
focus of another side of the ellipse reflector 61, or its near. At this time, incidence of the condensing 
flux of light is carried out to the concave lens 4 arranged before [ focal ] another side of the ellipse 
mirror 61. Incoming beams make small whenever [ of the condensing flux of light / condensing ] by 
that transpiration, and it carries out outgoing radiation to this concave lens 4 from a concave lens 4. 
[0020] Under the present circumstances, it becomes possible by arranging a concave lens 4 in a near 
location by the focus of another side of the ellipse mirror 4 to make small the path of the flux of light 
from a concave lens 4, so that this concave lens 4 is a short focus. 

[0021] In fact, each flux of light reflected from the point of the arbitration of the ellipse reflector 61 
has the angle of divergence resulting from luminescence side 5a of a lamp 5 having finite size. For 
this reason, among the flux of lights which passed along this concave lens 4, it is emitted a little, the 
beam of light La from the central point five al of luminescence side 5a crosses by about two 
irradiated plane, and the other flux of lights spread and go according to that advance. 
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[0022] Then, a light valve 2 and the field lens 3 are arranged in the location of the predetermined 
distance by the side of the projection lens 1 1 of this concave lens 4. 
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